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Abstract
The discovery of interconvertible platinum coordination modes, which reveals/masks cis coordinating groups upon addition of acid and base respectively, has been exploited to facilitate stimuli-responsive assembly and disassembly of both two and three-dimensional metallosupramolecular architectures. By treating a binclear platinum complex with acid and either a ditopic or a tritopic donor ligand, both a molecular square and a trigonal prism have been generated in good to high yield. These complexes have been unambiguously identified using electrospray mass spectrometry, 1 H NMR spectroscopy and X-ray crystallography. Both assemblies can be disassembled into their constituent parts by simply treating with base and the prism cycled between assembled and disassembled states by the alternate addition of base and acid.
Main text
In the last 20 years, supramolecular chemistry has witnessed an explosion in discrete nanoscale self-assembled cages and capsules. [1] [2] [3] Nonetheless, many of these artificial systems lack the dynamic function which often defines their naturally occurring biological counterparts, such as the ability to spontaneously assemble (and then disassemble) in response to a specific stimulus or a subtle change in the local environment (e.g. pH change). 4 The demonstration of stimuli-responsive dynamic function in metallosupramolecular systems, such as reversible switching between different assemblies in solution, remains rare. 5 In this communication, we report the discovery of a reversible, acid-base switchable platinum cyclometallation reaction, which has been exploited to create stimuli-responsive metallosupramolecular architectures that disassemble upon reaction with base and re-assemble through a proton-activated process.
This research was initiated by a study of the neutral pseudo-square planar carboplatinum complex To explore this concept, [(LPt) 2 To take this chemistry from two to three dimensions, the switchable self-assembly with the triazine ligand tpt 12 has also been investigated, both by sequential addition of CSA and tpt to [(LPt) 2 (4,4'-bipy)] (Scheme 1)
and by direct addition of the salt. Again, formation was rapid at room temperature and after exchange of the counter anions by treatment with NH 4 PF 6 , a yellow solid was isolated in 97% yield. The electrospray mass spectrum of this product showed several peaks, many of which could be assigned to fragments of the cage, but those at 1359 and 2112 m/z compared well to the predicted isotopic distribution for the intact 3+ and 2+ species respectively (see Supporting Information), thus supporting the formation of the molecular trigonal prism [(HLPt) 6 (4,4'-bipy) 3 (Figure 4c ). This spectrum showed a striking similarity to the spectrum of [(HLPt) 6 (4,4'-bipy) 3 In conclusion, the discovery of a pH switchable platinum coordination mode has been exploited to switch on the self-assembly of two and three dimensional metallosupramolecular architectures. The efficacy of this selfasssembly process was demonstrated through the formation of single species in good to excellent yields and in both cases the self-assembly process could be simply reversed in full by treating with a slight excess of base.
We are currently looking at ways to link this responsive behavior to other functions such as transport, catalysis and sensing.
